[Romanowsky dyes and Romanowsky-Giemsa effect. 2. Eosin Y, erythrosin B, tetrachlorofluorescein, spectroscopic characterization of pure dyes, association of eosin Y].
Analytically pure samples of the Romanowsky dyes eosin y, erythrosin b and tetrachlorofluorescein are prepared. DC of the dye samples shows no contaminations. We measured the absorption spectra of the dye dianions in alkaline aqueous solution and of the dye acids in 95% ethanol at very low dye concentrations. The molar extinction coefficients of the long wavelength absorption of the monomeric dye species are determined (Table 1). The extinction coefficients may be used for standardisation of dye samples. The absorption spectra of eosin y in aqueous solution are dependent on concentration. Using a new very sensitive method it was possible to identify two association equilibria from the concentration dependency of the spectra. Dimers are formed even in very dilute solutions, at higher concentrations tetramers. The dissociation constant of the dimers D in monomers M at 293 K, pH = 12, is K21 = 2,9 X 10(-5) M; of the tetramers Q in dimers D K42 = 2,4 X 10(-3) M. From the experimental spectra of eosin solutions at various concentrations, pH = 12, and the equilibrium constants K21, K42 the absorption spectra of the pure monomers, dimers and tetramers are calculated. M has one long wavelength absorption band, VM = 19300 cm-1, epsilon M = 1,03 X 10(5) M-1 cm-1; D also one absorption band, VD = 19300 cm-1, epsilon D = 1,74 X 10(5) M-1 cm-1; Q two absorption bands, VQ1 = 19100, VQ2 = 20200 cm-1, epsilon Q1 = 1,65 X 10(5), epsilon Q2 = 1,96 X 10(5) M-1 cm-1. The absorption spectrum of the dimers is discussed by quantum mechanics.